Recently, autoimmune pancreatitis (AIP) 
Introduction

Recently, autoimmune pancreatitis (AIP) has been proposed as a novel disease entity whose etiology may involve autoimmune mechanisms (1, 2). The disease concept of AIP originally arose from the characteristic findings on pancreatic imaging studies, such as diffuse enlargement of the pancreas and irregular narrowing of the main pancreatic duct, together with clinical evidence of dramatic improvement in the unusual configuration of the pancreas by the steroid therapy (1, 3). Some patients with AIP show hypergammaglobulinemia and non-specific autoantibodies, including antinuclear antibody and rheumatoid factor
. In addition, an increased level of serum IgG4 is reported to be a specific serological marker of AIP (5) . Pathological studies of the pancreas in AIP patients show periductal lymphoplasmacytic infiltrate with obliterative phlebitis and storiform fibrosis that is designated as lymphoplasmacytic sclerosing pancreatitis (2, 4, 6, 7) . Immunohistochemically, infiltration of an abundance of IgG4-positive plasma cells is seen in the pancreas of AIP patients (2, 4, (8) (9) (10) .
The accumulation of clinical data in AIP patients has revealed a variety of extra-pancreatic involvement, including sclerosing cholangitis, lacrimal and salivary gland swelling (seronegative Sjögren's syndrome or Mikulicz's disease), hypothyroidism, hilar lymphoadenopathy, retroperitoneal fibrosis, interstitial pneumonia, and interstitial nephritis (11). Interestingly, infiltration of an abundance of IgG4-positive cells is also observed in these extra-pancreatic lesions.
Based on these findings, systemic disease concepts, such as IgG4-related sclerosing disease (4, 12) or IgG4-associated multifocal systemic fibrosis (13) , have been proposed.
We report herein two cases with prostatitis. Histological 
d t o mo g r a p h y wi t h i n t r a v e n o u s c o n t r a s t r e v e a l s d i f f u s e p a n c r e a t i c e n l a r g e me n t ( a a n d b ) . F o l l o wi n g s t e r o i d t h e r a p y , t h e p a n c r e a t i c s we l l i n g i s ma r k e d l y i mp r o v e d ( c a n d d ) .
examinations (Fig. 2a) . Positron emission tomography with [ (Fig. 3a) ; the latter was reconfirmed as the prostate with small calcification by FDG-PET-CT (Fig. 3b) .
F] fluorodeoxyglucose (FDG-PET) revealed significant uptake of FDG by the pancreas (standardized uptake value (SUV) of 4.4 at 60 min after the FDG injection) and prostate (SUV of 5.0)
Characteristic findings on the pancreatic imaging studies and a remarkably increased level of serum IgG4 fulfilled the diagnostic criteria for AIP proposed by a Japanese group (14) and a group at the Mayo Clinic (15) . Accordingly, we started to treat the patient with 40 mg/day of oral prednisolone (PSL) and then tapered this dose by 5 mg every two weeks. Abdominal CT at 25 mg/day of PSL revealed improvement in the pancreatic swelling ( Fig. 1c and 1d ).
ERCP at 20 mg/day of PSL also revealed improvements of irregular narrowing of the main pancreatic duct and segmental stricture of the lower common bile duct (Fig. 2b). FDG-PET (-CT) at 20 mg /day of PSL revealed complete disap-
F i g u r e 2 . Ca s e 1 . On a d mi s s i o n , e n d o s c o p i c r e t r o g r a d e c h o l a n g i o -p a n c r e a t o g r a m r e v e a l s d i ff u s e l y i r r e g u l a r n a r r o wi n g o f t h e ma i n p a n c r e a t i c d u c t a n d s e g me n t a l s t r i c t u r e o f t h e l o we r c o mmo n b i l e d u c t ( a r r o w) ( a ) . F o l l o wi n g s t e r o i d t h e r a p y , t h e s e f i n d i n g s a r e ma r k e d l y i mp r o v e d ( b ) .
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pearance of FDG uptake by the pancreas and prostate ( Fig. 3c and 3d) (Fig. 4) (Fig. 5d ). There were fewer IgG1-positive cells than IgG4-positive cells (Fig. 5a) . IgG3-positive cell infiltration was scattered (Fig. 5b) and IgG2-positive cells were rarely seen (Fig. 5c ).
Case 2
A 67-year-old man wishing a pancreatic examination visited our hospital. Physical examination revealed no significant findings. At the age of 49 years, he complained of back pain and was admitted to our hospital for a pancreatic examination, but no remarkable abnormality was detected by a 
t f a i n t a c c u mu l a t i o n o f F DG i n t h e t h y r o i d ( s t a n d a r di z e d u p t a k e v a l u e ( S UV) o f 4 . 0 a t 6 0 mi n a f t e r t h e F DG i n j e c t i o n ) ( c ) a n d p r o s t a t e ( S UV o f 3 . 4 ) ( d ) .
panel of examinations for the pancreas, including ERCP and CT. At that time, he was diagnosed as having acute prostatitis with tenderness of the prostate; he was treated with antibiotics. In addition, complication of chronic hypothyroiditis with euthyroid function was found with high levels of antimicrosome antibody (×12,800). At the age of 63 years, he underwent a transurethral prostatic resection under the diagnosis of benign prostatic hyperplasia.
Upon (Figs. 6a and 6b ) but faint accumulation of FDG in the thyroid (Fig. 6c) and prostate ( Fig. 6d) with SUV of 4.0 and 3.4 at 60 min after the FDG injection, respectively. (Fig. 7a) . In parts, massive infiltration of mononuclear cells was observed and dense fibrosis replaced the glandular structure. In such lesions, an abundance of IgG4-positive plasma cells were successfully stained (Fig. 7b) .
CT examination revealed an atrophic pancreas with scattered fat infiltration but no tumor (data not shown). FDG-PET revealed no uptake by the pancreas
Prostatic tissue samples, which were obtained by a transurethral resection 4 years earlier, were reevaluated and further stained with mouse monoclonal anti-IgG 4 antibody (clone HP6025, Zymed, San Francisco, CA). In this case, immunostaining was performed by an automated immunohistochemistry system (Discovery, Ventana Medical Systems, Tucson, AZ). For antigen retrieval, the section was pretreated with protease I (Ventana Medical Systems). Most part of resected prostate revealed hypertrophy of tubuloalveolar glands and smooth muscle bundles
Discussion
In this study, we presented two cases with an unusual histological type of prostatitis, characterized by infiltration of an abundance of IgG4-positive cells and replacement of the normal prostatic parenchyma with fibrosis. According to a consensus definition proposed by the National Institutes of Health in 1999 (16), prostatitis is classified into four groups: (i) acute bacterial prostatitis; (ii) chronic bacterial prostatitis; (iii) chronic-prostatitis/ chronic pelvic pain syndrome (CP/ CPPS) (inflammatory and noninflammatory); and (iv)
asymptomatic inflammatory prostatitis. The present two cases complained of neither genitourinary nor pelvic symptoms and showed no granulocyte infiltration in the prostatic tissue samples. In this regard, they are classified as asymptomatic inflammatory prostatitis. Histologically, Case 1 showed diffuse atrophy of the prostate, which has been introduced as sclerosing atrophy (17) and was agreeable with an undetectable serum level of the prostate-specific antigen. Case 2 showed hyperplasia of the gland and focal atrophy
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with chronic inflammation, which has been termed as proliferative inflammatory atrophy as previously reported (17) . Asymptomatic inflammatory prostatitis is incidentally found in prostate biopsies in patients with possible prostatic cancer or infertility, and is still of unknown etiology (16, 18) . Although (8-10, 12, 13) . Both cases showed significantly increased serum levels of IgG4, reported to be a serological marker of AIP (5) . Indeed, case 1 was complicated with AIP and showed typical findings of the pancreatic imaging study, such as diffuse enlargement of the pancreas and irregular narrowing of the main pancreatic duct (2, 4, 15) . In addition, FDG-PET(-CT) revealed significant uptake of FDG by the pancreas in case 1; the same finding has been reported in AIP (19, 20 
